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1. OO0umme cBegeHus
1. | Kadenpa OO0MmMX IUCLIUILINH
2. | HanpaBneHne noaroToBKu 09.03.02 MHpopmManiiOHHbIE CUCTEMBI U TEXHOJOTUU
3. | HanpasyieHHOCTD (IpOodHIIb) WNHdopMalinoHHbIE CUCTEMBI U TEXHOJIOT MU
4. | JucuumuimHa (MOAYIb) AHanuTH4eCcKas FeOMeTpHUs
5. | ®opma oOyueHus O4Hast
6. | T'om HAGopa 2015
2. IlepeyeHs KOMIETEHIUI

HpO(l) €CCHOHAILHOU JIeATEIbHOCTH ,

CIIOCOOHOCTb HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX TUCLUIUIMH B
OPUMEHATh METOAbl MaTeMAaTH4YeCKOro aHajiusa M
MOJIEIMPOBAHMSI, TEOPETUUECKOr0 U IKCIepUMeHTaabHoro uccinenosanus (OIIK-2).




3.

KpnTepnu M N0KAa3aTeJIl OLleHUBAHUA KOMIeTEHIINI Ha PA3JIHYHBIX 3Tallax ux (l)OpMHpOBaHI/Iﬂ

Jrtan popMUpOBaHUS

Kpurtepuu u nokasareiu oueHMBAaHUSI KOMIIETEHIUI

®opMBbI KOHTPOJIA

®opmupyemas
KOMIIeTeHIIUH (Pa3/esibl, TeMbI ¢(hOpMHUPOBAHHOCTH
KOMIIETeHI U 3HaTh: Ymersn: Baapers: o
JUCIUTIIMHBI) KOMIIeTeHIu i
Onpenenenust anreOpanyecKux Teer
o c Typ. Onepanuu Ha, IIpuBecTu MaTpully K 3aJaHHOM
1. DnemeHTHI 001IEH anreOpsI TDYKTYP pall A P TDHILY K Salt HaBBIKAMH PEIICHUS pereHue 3a1ad,
OIIK-2 MaTpuliaMu, CBOMCTBA (hopme rrieMeHTapHBIMA
Anrebpa MaTpun N MPaKTHYECKHUX 33124 TpynIoBas
oTieparyii, 3JIeMeHTapHbIE peoOpa3OBaHMSAMU . e
IpeoOpa3oBaHMs MaTPHIL. Y
Tecr
IocTpoenue onpenenuTens n-
o pemienue 3aga4(2)
ro nopsza. CroiicTsa OnpenenuTs paHr MaTPHLIBI HaBbIKAMH PEIICHUS oBast
2. Teopus omnpenenuTenei OIlK-2 onpenenuTens. MUHOpHL, P P P ’ P Py
BBIYHCIIUTD OTPEIICITUTENb. MPaKTHYECKUX 3a71ad JHCKYCCHUS
anredpanveckue JONOTHEHHS,
IIpe3eHTanus
paHT MaTpHULBL.
JOKJIaJ
OnpeneneHus JINHEHHBIX
CHCTEM, KOMITAKTHAs 3alUCh. HccnenoBarh cucremy Ha
Ipasuno Kpamepa. Cucremsl COBMeCTHOCTb. HaliTu pemenus Tecr
. . obmero Buna. Meron "aycca. CHCTEMBI ypaBHEHUN HAaBBIKAMHU pELICHUS elieHue 3aaau(2
3. CucreMsbl IMHEWHBIX YpaBHEHUN OIIK-2 A Atay P ’ P P nas(2)
CoBmecTtHOCTB cucteM. OOImiee | TPECTaBUTh PEIICHHE B MPaKTHYECKHUX 3a1aq rpynIoBas
pelIeHne OTHOPOAHBIX CUCTEM, | HOPMAaIbHOW (yHIaMEHTAIbHON JMCKYCCHS
oO1ee penreHue HeOAHOPOAHBIX | dopMme.
CHUCTEM.
I'eomeTpruecKkue BEKTOPHI. N
BeinonHuTs neficTBus Haj
Omnepariu HaJ BEKTOPaMH.
. BEKTOPaMH, 3alaHHbIMU B Tect(2)
JIuHEHHOE IPOCTPAHCTEO. KOOpIHMHATaxX HaBBIKAMH PELICHUS emeHue 3aga4(2)
4. AnreOpa BEKTOPOB OIIK-2 [poexmus BekTopa. CramsipHOe, p Lo P P
Y CTaHOBUTH JINHEWHYIO MPaKTHYECKUX 3a7ad rpynnoBas
BEKTOPHOE, CMEILIaHHOE
3aBUCHMOCTb BEKTOPOB. JUCKYyCCUs
MIPOU3BEJCHUE BEKTOPOB.
CMmeHuTs 0asuc.
[IpeoOpa3oBaHue KOOPAUHAT.
YpaBHeHUs IPSIMOH Ha
IJIOCKOCTH, B IPOCTPAHCTBE. . Tect(2)
BriBecTr ypaBHEHHE MIPSIMOH,
. YpaBHEHHE IIOCKOCTH B HaBBIKAMH PEIICHUS pelieHune 3anaq
5. JIuneiinple 00pa3sl OIIK-2 IIJIOCKOCTH, I1y4Ka IPSAMBIX,
mpoctpaHcTse. B3anmuoe 2 MPaKTHYECKHUX 3a1aq rpynIoBas
IIOCKOCTEH.
TIOJIOKEHHE TIPSIMBIX U JMCKYCCHS
IJI0CKOCTEH.
Kanonunueckue ypaBHeHHS
yP Tecr (2)
KPHUBBIX BTOPOTO HOpPsKA. [TpuBuneHue ooduero
6. KpuBble 11 MOBEpXHOCTH BTOPOTO . HaBBIKAMH PELICHUS pemienue 3aga4(2)
OIIK-2 Knaccudukarys nunuii u YpaBHEHHUS K KAHOHHYECKOMY
nopsiika M MPaKTHYECKUX 3a71ad rpynnoBas
MIOBEPXHOCTEH BTOPOTO BUJLY.
JMCKYyCCUs

HOpsAAKa.




4. Kpurepun u mkaiabl olieHUBaHUs

4.1. Tect
[IporieHT npaBUIbHBIX OTBETOB 1o 60 61-80 81-100
KosmuecTBo 0aioB 3a OTBETHI 0 1 2

4.2. Pemenue 3a1a4

2 6anaa — oOyuaromuiicss pemua Bce peKOMEH/I0BaHHbIE 3aJaui, MPaBUIBHO H3II0KUI
BCE BapHaHTbl MX PpELICHUs, apryMEHTHUPOBaB HX, C 00s3aTelNbHOM CCBUIKOM Ha
COOTBETCTBYIOIINE HOPMATHUBHI (€CIIU IO COJAEPIKAHHUIO ITO HEOOXOANMO);

1 6ana — obyuarommiics peunsl He MeHee 85% peKOoMEHI0BaHHBIX 3314, PaBHIbHO
U3JIOKHUJI BCE BApUAHTBHl pELICHHS, apryMEHTHPOBaB HX, C 00sA3aTeNbHOW CCHUIKOM Ha
COOTBETCTBYIOIIME HOPMATHUBHI (€CITH MO COEP>KAHUIO ITO HEOOXOIMMO);

4.3. BpicTyllIeHHE € TOKJIAT0OM
Bbaniasl XapaKTepUCTUKH BBICTYIJIEHHS 00y4al011erocs
— oOyJaronuiics TIIyOOKO U BCECTOPOHHE YCBOUJI IIPOOJIEMY;
— YBEPEHHO, JJOTUYHO, TTOCIEI0BATENIbHO U TPAMOTHO €r0 U3J1araeT;
— Oonupasicb Ha 3HAHUA OCHOBHOW U JIOMOJIHUTEIbHOW JIMTEpPATypHI,
TECHO TMPUBS3bIBAET YCBOCHHBIC HAyYHBIC IOJOXKEHUSI C MPAKTHUECKOM
eI TCIbHOCTBIO;
— yMeno 000CHOBBIBAET U apTyMEHTHPYET BBIIBUTAEMbIC UM HUJICH,
— JleJIaeT BLIBOALI U 0000IIEHHS;
— CBOOOHO BjIaJieeT MOHITH MU
— OOyJaroIMiiCs TBEPJAO YCBOMJI TEMY, TPAMOTHO M IO CYIIECTBY
U3JIaraeT ee, OMMPasiCh Ha 3HAHUSI OCHOBHOM JINTEPATYyPhI;
— HE JIOIYCKAeT CYIIECTBEHHBIX HETOUHOCTEH;
3 — YBSI3bIBAET YCBOCHHBIE 3HAHUSA C MPAKTUYECKOU J1ESITEIbHOCTHIO;
— apryMEHTHPYET HAy4YHbIE TTOJIOKEHUS;
— JleJIaeT BBIBOABI U 000OIIEHN;
— BJIaJ€C€T CHCTEMOU OCHOBHEIX ITOHITHU
— TeMa pacKpbiTa HEAOCTATOYHO YETKO U TMOJHO, TO €CTh
00yYJarOIIMICS OCBOMJI IMPOOJIEMY, IO CYIIECTBY M3JIaraer ee, Onupasich Ha
3HaHUS TOJIBKO OCHOBHOM JIUTEPATYPHI;
— JIOITYCKAET HECYIIECTBEHHbIE OMUOKH U HETOYHOCTH;
— WCIIBITBIBAET 3aTPYAHEHHUS B MPAKTUUECKOM NMPUMEHEHUM 3HAHUI;
— c1a00 apryMeHTUpYyeT HayYHbIE TTOJOKEHHUS;
— 3aTpyHsSeTCS B (GOPMYIMPOBAaHUHN BBHIBOJIOB U 00OOIICHMIA;
— YJAaCTUYHO BJIAJeeT CHCTEMON NOHITHHU
— 00yyaromuiicss He yCBOWJI 3HAYUTEIbHON YacCTH MPOOJIEMBI;
— JIOIYCKAeT  CYHIECTBEHHbIE OMMOKA W  HETOYHOCTH  TIPH
pPaccMOTpPEHUH €€;
0 — HCIBITHIBAECT TPYIHOCTH B TPAKTUYE€CKOM IMPUMEHEHUH 3HAHUN;
— HE MOXET apryMEHTHPOBATh HAyUHbIE MMOJIOKEHUS;
— He (OpMYJIUPYET BHIBOAOB U 0000IIIEHHUI;
— HE BJIaJICET MOHATUHHBIM almnapaTom

4.4. TI'pynmnoBasi nuckyccusi (YCTHbIe 00CYy:KIeHHs P0OJIeMbl HJIH CUTYAIIUH)
Kpurtepuu oueHuBaHus baubl

- oOydJaromuiicss OpUEHTUpYeTCs B  mpobiieMe  0OCyXKIAeHHS,
rPaMOTHO BBICKAa3bIBA€T W OOOCHOBBIBAET CBOM CYXKJEHHUS, BJAJEET
npodeccruoHanbHOM TEPMHUHOJIOTUEH, OCO3HAHHO MIPUMEHSIET
TEOpETHUECKHE 3HAHHWs, MaTepuan H3Jaraer JOTH4YHO, TpaMoTHO, 0Oe3




OIINOOK;

- OpU OTBETE OOYYArOmMiiCs JEeMOHCTPUPYET CBSI3b TEOPUU C
IIPAKTUKOMN.

- OoOydJaroIMiicss TPaMOTHO H3JIaraeT MaTepHal; OPUEHTHPYETCS B
npobsemMe 0O0CYXKIeHHUs, BiageeT NPOoQecCHOHAILHOW TEPMHHOJIOTHEH,
OCO3HAHHO TMPHMEHSET TEOPETHYECKHEe 3HAHUSA, HO CoJepkaHue U popma
OTBETa UMEIOT OTAEIbHbIE HETOYHOCTH,

- OTBET NMPABWIbHBIHN, MMOJHBIA, ¢ HE3HAYUTEITHLHBIMH HETOYHOCTSIMH
WJIA HETOCTATOYHO ITOJIHBIMN.

- O0yYaIONIMIICS U3JIaraeT MaTepuan HEMOJHO, HEeMOCIeo0BaTeIbHO,
JIOITyCKaeT HETOYHOCTH B OIPENICIICHUH TIOHSATHH, HE MOXKET JI0OKa3aTeIbHO
000CHOBAThH CBOM CYK/ICHUS, 0
- 00HapyKMBAETCS HEIOCTATOYHO T'TyOOKOE MOHUMAaHHUE U3YYEHHOTO
MaTepHaa.

4.5. Tlpe3enTauus

MakcuMajabHOe

Kputepuu olieHKH npe3eHTauuu
P p 1 P 1 KOJHY€eCTBO 02J1JI0B

Coaep:xanue (KOHKpPETHO c(HOpMYITUPOBaHa IeNb PaOOThI, TOHATHBI
3aJa4M U X011 paboThl, HHPpOpMAIUs U3JI0KEHA MOITHO U YETKO, 2
C/IeJIaHbl apr'yMEHTUPOBAHHBIE BHIBOIbI)

Od¢opmiienue npe3eHTanum (€IUHBINA CTUIb ODOPMIICHUS; TEKCT
JIETKO YUTAaeTCs; POH COUeTaercsi C TEKCTOM U rpauKoii; Bce
napaMeTpsl HIpuTa XOpouIo nogo0pansl; pasmep mpudra

ONTUMAJIBHBIN U OJIMHAKOBBIA Ha BCEX cllaiifiax; KJIOYEBbIE CIOBA B 2
TEKCTE BBIJIEJICHbI; MILTIOCTPALUU YCUITUBAIOT 3G EeKT BOCTIPUATHUS

TEKCTOBOM YacTH MH(OPMAIIHH )

JddekT npesentannu (od1Iee BIeUaTieHne OT MPOCMOTpa 1
Mpe3EHTALlUN )

MaxkcumaibHOe KOJIMYeCTBO 0AJLI10B 5

4.6. BpbinoJsiHeHMeE 321aHNS HA COCTABJICHHUE IJ10CCAPUS

Kpurepuu onenku KosnuecTBo 6a/1710B
| | @KKYPaTHOCTb 1 TPaMOTHOCTb H3JIOXKEHHS, pabota )
COOTBETCTBYET 110 OPOPMIIEHHUIO BCEM TPeOOBaHUSIM
5 | HOJIHOTA HCCIIEN0BAHHS TEMBI, COEpKAHUE I10CCapUs 3
COOTBETCTBYET 3aJaHHOI TeMe
HUTOI'O: 5 6ans10B
S. TumoBble  KOHTPOJIbHbIE 3aJaHUSl W  MeTOAMYECKHEe  MaTepHalbl,

onpejejsomye Mpoueaypbl OleHHMBAHWS 3HAHWH, YMEHHiH, HABBLIKOB U (WJIHM) OMNbITA
AeSITeJIbHOCTH, XapPaKTepPH3YIOIIUX JTanbl (OPMUPOBAHUS KOMIleTeHIMH B Tmpouecce
OCBOCHMS 00pa30BaTe/JbHOM NMPOrPaMMbl.

5.1. TumoBoe TecTOBOE 3a1aHUE
IIpumepsl TECTOBBIX 3a1aHUI

3AJJAHUE (- svlOepume 00UH sapuanm omeema)

ApryMeHT KOMIUIEKCHOT'O YHCIIa 2+ paBeH...



BAPUAHTbBI OTBETOB:

1) d 2) dd
4 6
3 3T " T
4 3
Kuarwou: 2)
3AJJAHUE - svlbepume 00UH sapuanm omeema)
Toukoit nepecevdeHus MIOCKOCTH 3 -2y +z-6=0 cocsto &4 gpnsercs ...
BAPUAHTbBI OTBETOB:
1) D{;0:3) 2) A(2;0;0)
3) B(-2;0;0) 4  C(3;0;0)
Karwou: 2)
3AJAHUE svibepume HeCKOJIbKO 8apuUaAHmMos omeema)
Toua C=5:-2)
OYKa - cepenuHa otpe3ka AB. Toraa koopauHaThl ToueK A U B MOryT OBITH paBHBHI ...
BAPUAHTDBI OTBETOB:
1) A(-8;,-2) B(-2;-2) 2) A(-8;-3), B(-2,-1)
3) A(-8;2), B(-2;2) 4) AQ0;-5), B(-20,1)
Kuou: 1); 4)
3AJJAHUE evlbepume 00UH eapuanm omeema

[3 -4 1]
Martpuna ! 3 BBIPOXKJICHA IIPU A , paBHOM... BAPUAHTBI OTBETOB:

8
1) —— 2) 3
) 3 )
8
3 -— 4) 2
) 3 )
Kuarwou: 3)

5.2. 5.2. Tunosble 321244 ¢ pellieHUEM



. BeraucianTs OIpeACIUTECIIb MAaTPUIIBL

3 4-5
8 7-21|=A
2-1 8§
PackanpiBaem ompenenuTesb M0 MEPBOMY CTOJIOIY:
7 =2 4-5 4-5
DetA = 3x - +2x =
-1 8 -1 8 7-2

3x[7x8-(-1) x(-2)]-8x[4x8-(-1) x(-5)] + 2x[4x(-2)-Tx(-5)] =
3x(56-2)- 8x(32-5)+ 2x(-8+35)=
3x54- 8x27+ 2x27= 162-216+54=216-216=0

DetA =0

2. Peumts cucreMy ypaBHEHUM:
X1+ 2Xy+ 3x3 + 4x4 =5

2X1 + Xo + 2x3 + 3x4 =1

3x1 + 2% + X3+ 2x4 =1

4X1 + 3X2 + 2X3 + X4 =-5

HaxonuMm onpenenurens MaTpUALBI JAHHOW CUCTEMBI yPABHEHUM.

BrimonHss sneMeHTapHbIe ONepali co CTOJIONAaMH OMpEeAeNuTeNs, MPOU3BeIeM OYEeBHIHbIE
YIPOILEHUS :

1 23 4 0 2 3 5 1 2 31 1 2 41
21 2 31 12125 21 21 21 41
3212 32135 3 2 11 3 2 41
4 3 21 4 3 25 4 3 2 1 4 3 6 1
1 2 21 1 2 01 I 3 01 I 2 01
21 21 2111 2 211 2 010
=10 =10 =10 =10 E
3 2 21 3 2 1 33 01 30 011
4 3 3 1 4 3 1 4 4 0 1 4 0 0 1
I 1 01
0 010
=20 =-20
3 001
4 0 01

T.x. onpeaenutens oTiivueH oT (), MOKHO BOCIIOJIb30BaThCa MeTOIoM Kpamepa.

Xi:Axi/A ) 1= 1,2,3,4

Breruucnsiem onpenenutenu Ay JUisi HEM3BECTHBIX, MOJYYAIONIHNECs 3aMEHOM COOTBETCTBYIOIIUX
CTOJIOIIOB HA CTOJIOEII MPaBON YacTH:



1123
T 2120
~53 21

1 53 4

2 12 3
A, = =40
273 11 2

4 -5 2 1

1 2 54

2 113
A, = =60
B3 21 2

4 3-51

1 23 5
21 2 1
A, = — 60
“T3 201

4 3 2 -5

WCIIOJIB3YSI 3T ONPENEIIMTENN, HAXOAUM: X1=Ax1/A= -2, Xo)=Ax/A= 2, X3=-3, X4=3.
) t
Pemienne cucreMbl ypaBHEHU MOXKHO 3anucath B Bue (-2, 2, -3, 3)

3.Haiiti 06paTHyI0 MaTpUIly METOJIOM 3JIEMEHTApHBIX MMpeoOpa3oBaHui

273
394 |=A
153

K anemenTapHbIM nipeoOpa3oBaHUsAM CTPOK MaTpPULIbI OTHOCATCS

- MIEPECTaHOBKA CTPOK MaTpPHUIIbL;

- YMHOXEHHE CTPOKH Ha YMCIIO, OTIMYHOE OT HYJIS;

- npubaBleHHE K CTPOKE SJIEMEHTOB APYTOil CTPOKH, YMHOKEHHOM Ha HEKOTOPOE YHCIIO.
O6pazyeM TpsSMOYTOJIbHYIO MaTpHUIly BHJA (A|E) pa3MepoM n X 2n, NPUIIKCAB COpaBa K
UCXO/HOM MaTpHIle eIMHUYHYI0O MaTpully. Mcnone3ys siieMeHTapHble peoOpa3oBaHus CTPOK,
npuBeeM MoixydeHHyo maTtpuny K Buay (E | B), uTo Bcera BO3MOXKHO JIJIs1 HEBBIPOXKIEHHON
MmaTpulbl A. IlockonbKy Kaxaoe U3 3TUX NPeoOpa3oBaHUN CBOAMUTCS K YMHOXEHHIO MaTPUIIbI
ClieBa Ha HEKOTOPYIO HEBBIPOKIEHHYIO MATpULy U YMHOXKEHHME MAaTpUI] acCOLUATUBHO, TO
CrpaBa Mbl [TOJIy4MM MaTpHILy, OOpaTHYIO UCXOIHOM B=A".

3anucbiBaeM MaTpUIly (A| E) u BbImonHseM sJeMeHTapHble IpeoOpazoBaHus CTpoK. byaem
0003HauaTh, HAPUMEP, COOTHOLLIEHUEM

(2)=(2)-3(1)



npeoOpa3oBaHue, MPHU KOTOPOM Ha MECTO BTOPOH CTPOKM CTaBUTCS €€ NpeKHee 3HaueHHe,
CIIO’)KEHHOE C IIEPBON CTPOKOH, YMHOKEHHOU Ha -3

273\ [273]100 (1) =(3) 153001 (1) = (1) 15 300 1
394 | (394010 ) >|2) =) |>(273]100 ) > |2)=(2)-2(1) | > 0-3-3]10-2 ) >
153 153]001 3)=2)| \394[010/ |(3)=3)-30) 0-6-5/01-3
()= 153]+001 ()= (1)-3(2) 1201 0-1
Sl@=-1@) |>(011]-102)>|2)=2)-13)|—>( 010[2-1-1 ) >
3)=(3)-2(2)] \001|-211 3)=(3) 001|-21 1
(M=m-22)] [100[-72-4
S1(2)=(2) —({ 010[ 2-1-1
13)=0) 001|-2 1 1
-3 2-%
A= $-1-1
211

4. aub Tpu BekTopa: p = {3;-2;1}, ¢ = {-1;1;-2}, r= {2,1,-3}.
Haiitu pa3noxxenue Bexkropa c={11;-6;5} mo 6a3ucy p, ¢, r

Paznoxenue umeer Bum: ¢ = ap + q +yr.
[ToncTaBUB KOOPAMHATHI 33IaHHBIX BEKTOPOB, MOJIYYaEM:

11 3 -1 2
-6|=a-|-2|+p4-|1 |+y-|1

5 1 -2 -3

Pemaem 3Ty cucteMy OTHOCHTENIbHO HEU3BECTHBIX O, [3,Y:
+3-1+2) («a 11

24141 || B|=|-6

+1-2-3) \r 5

Pemenue cucremer: =2, p= -3, y=1.
OtBer: ¢ =2p-3q+r.

5. JlaHbl TpU HEKOMILJIAaHAPHBIX BEKTOpa a, b, ¢

Berauciauth, Mpu Kakux 3HAYSHUSAX A ¥ [ BeKTOppi A a+pub+c,a+A b+ uc

KOJUIMHEapHHEL.

JIns pelenus 3a1a4m CyIeCTBEHHbI CBOMCTBA BEKTOPOB B IIPOCTPAHCTBE, @ UMEHHO:

- TPHU MPOU3BOJIBHBIX HEKOMILIAHAPHBIX BEKTOPAa B TPEXMEPHOM IMPOCTPAHCTBE 00pa3yroT
basmuc;

- KO3 (hpULIEeHTHI B pa3ioKEeHUU BEKTOPa MO 0a3HuCy CyTh KOOPAMHATHI BEKTOpPA B JTAHHOM
Oasuce;

- KOOPAMHATHI KOJNIMHEAPHBIX BEKTOPOB IIPOIOPLUOHATIBHEI.



Otcrona , 4TO faer A=p=1

A 1
1 7
6.CocTaBUTh KAHOHMYECKOE YPaBHEHUE MPSAMOM:

x-2y+3z-4=0
3x+2y-5z-4=0

HcxomHas mpsimasi 3a7jaHa rmepecedeHrueM JIBYX III0OCKOCTEH.
KaHnoHnveckoe ypaBHEHHE TIPSIMOM, MPOXOasiel yepe3 Touky M(a,b,c) B Hanpasienuu (I,m, n),
UMeeT BU]L

x—a y-b z-c

[ m n
Jli pelieHus 3ajadu CIeoyeT ONpENeIuTh KOOPIAUHATBHI TOUKH, JIEKAIIEH Ha MPAMO, a TaKkxke
KOOPJMHATHI HAIIPABJISIOIIETO BEKTOPA.
ITpon3BoibHO 3aMKCUpPYEM ONHY M3 KOOPAMHAT MUCKOMOM TOYKM Ha MpsAMoM, Hampumep, z=0.
IToncTaBuM 3TO 3HAYEHUE B UCXOJHYIO CHCTEMY, ONPEACNIAIONIYI0 Hally NMPAMYIO, U PELIUM €€
OTHOCHUTENIBHO X U Y.
Hanpapmistonmii BeKTOp HpAMOM MoXeT ObITh 3aJaH BEKTOPHBIM IPOU3BEIEHHEM JBYX
HOpMaJel K 3aJaHHbIM IIJIOCKOCTSIM.

IIpn z=0 nosyyaem napy ypaBHEHHM:

x-2y=4

3x+2y=4,

13 KOTOPBIX Hai1eM, YTO TOUKA C KOOPAMHATAMHU Xo=2, Yo=-1 Zp=0 1€XUT Ha UCKOMOW NPSAMOM.
BexropHoe npousBenenue apyx Hopmasnei nl(1, -2, 3) n2 (3, 2, -5) naer BexTop

i j ok
L=1-2 3|=4i+14j -4k
3 2-5

JIJiss yrpoIieHuss B Ka4eCTBE HAMpaBISIONIEr0 BO3bMEM BEKTOP, KOJUIMHEAPHBIH MOJydEHHOMY
L={2;7;-2}.

OTBeT: KAHOHUYECKOE yPaBHEHHE NPSIMOM:
x-2 y+1 =z

2 7 -2

7.CocTaBUTh YpaBHEHHE IIJIOCKOCTH, IPOXOAIIEH uepe3 NpsaMyro
2x-y+3z-5=0
x+3y-2z+5=0 napannenpao Bektopy L={2;-1,-2}.

Jljis pelieHus 3a1a4u BBINUILIEM YpaBHEHHE ITydKa MJIOCKOCTEN:

0L(A1X + Bly + C]Z + D]) + B(AQX + Bzy + C]Z + Dz) = (0 5mbo

(Ax+Biy+Ciz+ D))+ MAxx+Byy+Ciz+Dy)=0

N3 muoxecTBa HHOCKOCTeﬁ, NpuHAJICKAIIUX IIYUYKY, HCIOJb3Yd HOMOJIHUTCIIBHOC YCIOBHEC,
OIpCACIsIEM YPABHCHUEC HCKOMOMU ITJIOCKOCTH.

B Hamem ciydae uckomas INIOCKOCTh MPUHAIJIEKUT MTyUKY IIIOCKOCTEH
2x-y+3z-5+A(x+3y-2z+5) =0
U BEKTOP HOPMAJIU 3TOM IJIOCKOCTH OpTOroHasueH Bekropy L={2;-1,-2}.



[Ipeobpasys ypaBHEHUE MMyYKa, BBIAEIUM BEKTOP HOPMaJIH:

Q2+0)x - (1-30)y + (3-20)z - (5-51) = 0
n = {(2+1); (1-34); (3-21)}

1 3aIIMIIEM yCJIOBHE OPTOrOHAJIbHOCTH HOpMaJlU 3aJaHHOMY BekTopy (nL) = 0:

2(240)+(1-31)-2(3-24)=0
4420 +1-3A-6141=0
3n=1

A=1/3.

[Toncrasiss HalileHHOE 3HaUeHH e NapamMeTpa A HaXOAUM YpaBHEHHE IIIOCKOCTH:

7x/3+72/3-10/3=0 nim
Tx+7z-10=0.

8.Jlanbl KoOpIMHATHI BeplIuH TeTpasapa A(4, 2, 5); B(0, 7, 2); C(0, 2, 7); D(1, 5, 0)
Haiitn

a. Cos ¢, rae ¢ - yroin Mmexxay rpansimu AB u AD;
b. VYpaBHeHue npsimoit AD;

C. [Tnomane rpanu ABC;

d OO0BeM TeTpasrapa.

Terpasnp BHONHE ONpEHENeH TpeMs BEKTOPaMH, HMMEKOIIMMHM Hadajlo B TOYKE A H
okaHuuBaromuMucs B BepmnHax B, C, D. Haiinem KoopAMHATHI 3TUX BEKTOPOB:

Bx— Ax -4 -4 -3
AB=|By—Ay|=| 5 [;AC=| 0 |;AD=| 3
Bz— Az -3 2 -5
a. Kocunyc yria onpenenum u3 ckaJsipHOro npousBeaeHus Bektopos AB u AD.
(4AB-AD) 12+415+15 42

Cos o =

[4B|-]4D]  J16+25+9-49+9+25 5486

b. Kanonnueckoe ypaBHeHHE NPAMOM, poxondiiel yepe3 BepHbl A U D, BbimucsiBaeM 0e3
TpyAa (cM. 3aaauy 6):

x-4 y-2 z-5
-3 3 -5
=3t+4;,y=3t+2;z=-5t+5

, OTCIOAa MOXKHO ITOJIYUUTDh MMapaMCTPUIYCCKHUC YPABHCHUA 3TOM HpﬂMOI\/’IZ X

c. I[lmomans rpann ABC Haiinem uepe3 BEKTOPHOE IMPOU3BEACHHE BEKTOPOB, OOpa3YIOLIMX
COOTBETCTBYIOIIHE pedpa:

ik
S=%—4 5 -3 =%10i+2j+2k|=5\/§=15
3 3 -5
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d. O6bemM TeTpaszipa MOXKHO OMNPENETUTh YEPe3 CMEIIAHHOE MPOU3BEICHUE 3TUX BEKTOPOB.
BennunHa cMmemaHHOro NMpoU3BEIAEHHUS paBHA OPHUEHTHUPOBAHHOMY OO0bEMY Mapajulesenunena,
MOCTPOCHHOT O Ha TpeX BeKTopax. [loaToMy 00beM TeTpasapa paBeH

s
Vi=i 4 0 2=
-3 3 -5

9.IIpy KaK¥X 3HAYEHHSIX M ¥ N ypaBHEHHE X +6Xy+my +3x-+ny-4=0 onpenenser:
1 .IlenTpanpHyO IMHUIO;

2.JIunuro 6e3 meHTpa;

3.JIunuto, UMero Y0 OECKOHEYHO MHOT'O IIEHTPOB.

JUis knaccuuKauMM JIMHUM BTOPOrO MOpsiKa, 3aJaHHOW OOIIMM YpaBHEHUEM, IO THILY
CUMMETPHH PaCCMOTPUM MHBAPUAHTBI YPABHEHUS JIMHU:

6111X2 + 2a12Xy + a22y2 +2a3x + 2a23y +a3;3=0

a
Li=antan b=

11 a

a, dy

Beiaensdror Tpu rpynmsl JMHUN, @ UMEHHOI

I rpynna, IMHUKA UMEIOT €IMHCTBEHHBIA LIEHTP CUMMETPUH, UHBapUaHT I, # 0

II rpynmna, HeT neHTpa cumMmeTpun, nHBapuanThl [, =0. [3# 0

I rpynna, HeHTpel CUMMETPUN 00pa3yIOT NPSAMYIO JIMHUIO, UHBAapHaHThI [,=0. [3=0
B nannoii 3a1aue BTOpON MHBAapUAHT

1 3
12: =m-9
3 m

JIMHUS OTHOCUTCS K MEpBOil rpynmne, (LeHTpaabHas JMHUA) IpU m # 9 u moOoM n.
Jlunus He OyaeT uMerh HeHTpa npu m =9 u [ # 0.

I R A T R N4
_ _ _(n-9)
L=[3 m m=|3 9 ni- e
B4l
T.e . muHUS OTHOCUTCA KO BTOPOM rpynne npu m=9 un=# 9.

Jlunus 6ynet orHocuTbed K TpeThert rpynme (1,=0. [3=0) npu m=9 u n=9.

Takol e pe3yJpbTaT MOXKHO IIOIY4YUTb, PACCMAaTpUBAas CYILIECTBOBAHUE PELIEHUN CHCTEMBI
YPaBHEHUH, ONPENEISIOEH KOOPAUHATHI LICHTPA JMHUU BTOPOIO MOPSIIKA:

ayxotapyota;z=0
arnXotanyota;=0.

11



B namem CJIydyac UMEEM

X +3y + 3/2 =0
3x + my +n/2 =0

HJIA DKBUBAJICHTHYIO en CUCTEMY

2x+6y+3=0
6x+2my+n=0.

Pemenue cuctembl CIUMHCTBCHHO, NJIK JIMHUA UMCCT €IMHCTBEHHBIN LHCHTPp IpHU

2 6
A= =4m-36=0 m=#9
6 2m

[Tpu m # 9w 1060M n ypaBHEHUE ONPEAEISIET EHTPATBHYIO JTHHUIO.
ITpu m=9 u n=9 pacmmpeHHas MaTpHIla CHCTEMbI UMEET BHUI:

5.3. TeMbl 10KJIa10B
1.IlpumeHeHrne MeToJ0B BEKTOPHOM anredpsl B peLICHUH MTPUKIIAIHbIX 3a1a4.
2.Metopa KOOpAMHAT B COBPEMEHHON aCTPOHOMMHM.
3.IloBepxHOCTH 2r0 NMOpsAAKa B TEXHOJIOTUAX U apXUTEKTYpE.

5.4. IlepedeHb BONPOCOB K IK3aMEHY

1. JlekaproBa cuctema koopauHat. I[IpeoOpazoBaHue KOOpAMHAT TOYKU IpPU 3aMEHE
cucTemMsl KoopauHat. [IoBOpOT crcTeMbl KOOPIMHAT HA IUIOCKOCTH.

2. Haxoxnenue KoopauHAT BEKTOpa, JIMHBI OTpE3Ka, JEICHUE OTpe3Ka B 3aJaHHOM
OTHOILIEHUHU.

3. VYpaBHEHHE MHOXECTBA, I'€OMETpUYEecKUil o00pa3 ypaBHEHUs. MHOro4iIeH MHOTUX

IIEpEeMEHHBIX, ajredpanyeckasl MOBEPXHOCTh, ainredpanyeckas KpuBas, UX Mopsgok. CrocoObl
3aJlaHusl KpUBOM B IIPOCTPAHCTBE.

4. [TonsipHast, uuIMHApUYECKast, chepruuecKasi CuCTEMbl KOOpUHAT.

3. [Ipsimast Ha MJIOCKOCTH M anredpandeckas JUHUS nepBoro nopsaka. OOuiee ypaBHeHUE
IpAMON. YpaBHEHHE IPAMOM, MPOXOIAILEH 4epe3 NaHHYI0 TOYKY HEPIIEHIUKYISPHO BEKTOPY.
VYpaBHeHUE NpAMOM ¢ yrioBeIM ko3 duuuentom. [lapamerpudeckoe, BEKTOPHOE, KAHOHUYECKOE
ypaBHEHHE NPSAMON. YpaBHEHHE NPSAMOM, NPOXOIAIIEH 4Yepe3 JBE NaHHbIE TOYKU. Y paBHEHUE
IpsIMOi B oTpe3kax. HopmanbHOe ypaBHEHHE IPAMOM.

6. VYcioBus napamuieabHOCTH U NEPNEHIUKYISIPHOCTU IPSIMBIX HA IUIOCKOCTH, YIOJ MEXAY
MPSIMBIMH, PACCTOSIHUE OT TOUKH 710 MPSMOM.
7. [TnockocTh B MpocTpaHCTBE M anredpandeckas MOBEPXHOCTH MepBoro mopsaka. Obiiee

YpPaBHEHHE ILJIOCKOCTH. YpaBHEHHME ILIOCKOCTH, MPOXOASALIEd uepe3 JaHHYK TOYKY,
MIEPIIEHINKYJIAPHO BEKTOpPY. BekTOpHOE, mapaMeTpuyeckoe ypaBHEHUE IJIOCKOCTH. Y paBHEHUE
IUIOCKOCTH, MPOXOASIEH uepe3 TpU JaHHbIE TOYKU. YPaBHEHHE IUIOCKOCTH B OTpe3Kax.
HopmanbHoe ypaBHEHHE MTJIOCKOCTH.

8. OOmee ypaBHEHME HpsMOM B IPOCTpaHCTBE. BekropHoe, napaMmeTrpuyeckoe,
KaHOHMYECKOE ypaBHEHUE NPSAMOI. Y paBHEHHUE MTPSIMOM, TPOXOASIIei yepes ABe TaHHbIE TOUKH.
9. VYron Mexay MI0CKOCTIMH, MEXy IPSIMBIMHU B IPOCTpPAaHCTBE. B3anMHoe pacrionoxenue

OpsAMBIX B HPOCTpaHCTBE (KaHOHMYECKHE M oOlMe ypaBHEHUs). B3auMHoe pacnosoxeHue
IIPSIMOM U INTIOCKOCTH. YTOJI MEKAY IIPAMOU U IJIOCKOCTBIO.

10.  PaccrosiHMe OT TOYKM AO IJIOCKOCTH, OT TOYKH IO NPSAMOH, MEXKIY IPIMBIMH, MEKIY
IIPSIMOM U IIIOCKOCTBIO.

11.  Knaccudukanus ypaBHEHHII BTOpPOro MOpsAKa OT JABYX IMepeMeHHBIX. VHBapHaHTbI
YpPaBHEHUM.
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12.  KanoHuyeckue ypaBHEHHS JMHUA BTOporo mnopsaka. KoHumdeckue cedeHus. DIUIMIIC.
I'unepGomna. ITapaboa.

13. [IpuBenenue ob1iero ypaBHEeHUs: JMHUU BTOPOTO MOPsIIKA K KAHOHUYECKOMY BUITY.
14.  IloBepXxHOCTb BpalleHMsI, IPEOOPa30BaHUE CKATHUS.

15. OJUIUIICOUI.

16. JIBYIIOJIOCTHBIN U OJTHOTIOJIOCTHBIM THITEPOOJIOHIHI.

17. MeTton ceueHui. DITMNTHYESCKUI ¥ TUIIEPOOTUISCKUI MapaOdoIOnIbI.

18.  Komnyc.

19.  IummHapuyYecKue MOBEPXHOCTH.

20.0proroHajibHasi CHUCT€Ma BEKTOpPOB, €€ JIMHEHHas He3aBUCUMOCTb. OpPTOHOPMHUPOBAHHBIN
6asuc.

21. T'eomeTpuueckuil BEKTOpP, MOAYJIb BEKTOPA, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOpA.
CBoOoaHBIE, CKONB3AIIME U CBA3aHHbIE BekTopa. CyMMa, pa3sHOCTb BEKTOPOB, MPOU3BEACHUE
BEKTOpa Ha 4ynciio. CBONCTBA 3TUX OINEpaLUi.

22. OpTroroHanbHas NpPOEKLUs TOYKH, BEKTOpAa Ha MNPSAMYIO U OCb. YTOJI MEXAY BEKTOpPaMH.
Bbruncnenue oproroHanpHOW mnpoekuuu. OpToroHaynpHas NPOEKLUS CYMMBI BEKTOPOB U
IIPOM3BENIEHUS BEKTOPA HA YHCIIO.

23. JluneliHass KOMOWHAIMSA BEKTOPOB, JIMHEHHO HE3aBUCHUMBIE BEKTOpA. Y CJIOBHS JIMHEHHOMN
3aBUCUMOCTH BEKTOpOB. basuc, pasnoxeHue BekTopa Mo 0a3ucy, KOOpAMHATHI BEKTOpA.
W3meneHne KoopaAuHaT MpU CI0KEHUHM BEKTOPOB U YMHOKCHUHU BEKTOpA HA YUCIIO, KOOPIAUHATHI
KOJJIMHEApHbIX BEKTOPOB. OpPTOroHalbHbII M OPTOHOPMHUPOBAHHBIM 0a3uc, HaNpaBIIAIOILUE
KOCHUHYCBI.

24. CxanspHoe (BHYTpEHHEeE) MpPOU3BEACHUE BEKTOPOB, OPTOrOHAJbHbBIC BEKTOPA, CKAJISIPHBIN
kBazapaT. CBOWCTBA CKaJSIPHOTO NPOU3BEIEHMS, BBIYMCICHUE CKASIPHOIO NIPOU3BENEHUS YEPE3
KOOpAMHATHI BEKTOPA.

25. BekTtopHOe (BHEIIHEE) NPOU3BEIEHHE BEKTOPOB, IpaBas Tpoilka BekTopoB. CBoONCTBa
BEKTOPHOI'O IIPOU3BEACHUS. BBIUUCIEHNE BEKTOPHOI O IPOU3BEACHUS B KOOPANHATAX.

26. CMenIaHHOE IPOU3BEEHUE BEKTOPOB. ['eoMeTpruuecKkuii CMBICII CMELIAHHOTI'O ITPOU3BEIEHUS.
CBoiicTBa CMEIIAHHOIO IPOM3BENECHUA. BBIUHCIEHHE CMEIIAHHOTO IIPOM3BEICHHS B
KOOpJMHATAaX.
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TEXHOJIOI'MYECKASA KAPTA JUCHUIIJIMHbI

OCHOBHAS OBPA30OBATEJIBHAS ITPOT'PAMMA
09.03.02 UndopManiuOHHBIE CUCTEMbI M TEXHOJOTHH
Hanpasaennocts (mpodpuib) « MHpopManmoHHble CHCTEMBbI M TEXHOJIOTHN»
(xon, HarpaBieHue, MPOQUIIH)

TEXHOJIOI'NYECKASA KAPTA

udp auctpmauae! o PYII | b1.5.18

Hucrmmmaa | AHa/IMTHUYeCKAsi TeoMeTpHst

Kypc | 1 | ceMecTp | 1

Kadenpa | OO0IHUX JMCIUILIMH

®.1.0. nmpenogaBaresi, 3BaHUE, CaxapoB SlpociaB AuiekceeBHY, KaHA. (u3.-MaT. HAYK,
JIOJKHOCTh JOIEHT Kadeapsl 001HX TUCIHILTHH

OGLL. TPYIOEMKOCTbusser | 216/6 | Kom-Bo cemectpo | 1 | ®opma xouTpons | Dk3amen
JIK OOIIL./TEK. CeM. | 32/32 l_H)/CMO6HI./TeK. CEM. | 32/32 |J—IBOGIIL/T6K. CEM. | -/- | CPC OOIIL/TeK. CeM. | 116/116

Komnerennuu o0yyammerocs, popMupyemMsblie B pe3yJibTaTe 0CBOCHHUS JUCHHUILJIMHBI:

- CIIOCOOHOCTh ~ HCIIONIb30BaTh OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX JUCIMIUIMH B
npoeccrOoHaNIBHON NeATeTbHOCTH, IPUMEHITh METObI MaTEMaTHUECKOT0 aHAIM3a U MOJICJIMPOBAHMS,
TEOPETUYECKOr0 U 3KcIepuMeHTanbHoro uccaegopanusi (OIIK-2).

Kox MaxkcumajbHoe
. KonnuecrBo Cpok
¢ opmupyemoii Coaep:xkanue 3agaHust . KOJIUY€CTBO
MeponpuATHi NpeaocTaBIeHust
KOMIIETECHIIUHT 0aJ110B

Beoonwu o110k
He npenycmorpen
OcHogHOIL 010K

B teuenue cemectpa
OIIK-2 Tect 9 18 110 PACIUCAHUIO
3aHATHH
B teuenue cemectpa
OIIK-2 Pemenue 3anaq 10 20 110 PACIIUCAHUIO
3aHATHH
B teuenue cemectpa
OIlK-2 Hoxuan 1 5 M0 PACIUCAHUIO
3aHATHH
B teuenue cemectpa
OIIK-2 IIpe3enranus 1 5 110 PACIIUCAHUIO
3aHATHH
OIIK-2 I'pynnossle quckyccuu 6 12
Bcero: 60
OIK-2 K3aMCH Bomnpoc 1 20 Ilo pacnmcanuto
Bomnpoc 2 20 ceccuu
Bcero: 40
Hroro: 100
Jonoanumenwvuolii 610K
OIIK-2 Iloaroroska rmoccapus 5 I10 COINIACOBAHHUIO C
Beero: 5 MIpenoaaBaTeaeM

[IIkana oneHuBaHUs B paMKax OallbHO-peHTHHTOBOU cucTteMbl MAI'Y: «2» - 60 6amios
u MeHee, «3» - 61-80 6amios, «4» - 81-90 6amios, «5» - 91-100 6anioB.

14



